Colonisation and immigration history is often neglected as a factor when investigating community or species distribution patterns. However, for dynamic systems that are still reacting to large-scale environmental change, such as the retreat of the ice since the last glacial maximum, colonisation history may explain a large amount of the variation between geographically distinct communities. The High Arctic archipelago of Svalbard presents an opportunity to test whether it is possible to observe the effects of large-scale biogeographical patterns on species distribution at landscape scales. Svalbard has one of the best described inventories of the invertebrate fauna in the Arctic. Nonetheless, the majority of the species records originate from the more accessible west coast and the invertebrate fauna of the whole eastern region, including Edgeøya, is virtually unknown. Edgeøya is located at the eastern fringe of the archipelago on the boundary between Palaearctic and Nearctic faunas. It was expected that post-colonisation dispersal within Edgeøya would conceal routes to the archipelago. Samples were obtained from six locations along the coast of Edgeøya between 2009 and 2010. 140 invertebrate species were identified belonging to 69 different genera of which 16 are new records for Svalbard. Most new species present an eastern Palaearctic distribution. Habitat variables (percentage cover of moss, lichen, vascular plant, or bare soil) fail to explain 35.5% of the differences among sites. However, cluster analysis reveals a clear east-west distribution pattern across the island suggesting that pan-Arctic dispersal routes can be identified even at relatively short geographical scales.
Introduction
Biogeographical patterns are most likely the result of the interaction among different geographical, environmental and historical factors (Thompson and Townsend 2006) . Large biogeographical scenarios are considered in Deceased: T. Solhøy.
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ecology as a framework to study macro-ecological patterns, whereby historical factors (e.g. post-glacial colonisation) are used to understand large scale temporal and spatial variations. Even though niche processes can influence large-scale species distributions patterns (Keith et al. 2012) , it remains unclear whether these processes are identifiable at smaller scales and, consequently, whether historical factors must be taken into account when analysing ecological processes at short scale.
This dual-theory scenario seems to dominate Arctic ecology and patterns of glacial refugia and dispersal routes have been identified as the main factors shaping High Arctic plant distribution (Alsos et al. 2007; Eidesen et al. 2013) . A pan-Arctic study showed that collembolan communities reflect largely northward colonisation routes following the ice retreat after the Last Glacial Maximum (LGM, ca. 10,000 years before present) . Nonetheless, fine-scale species distribution continues to be defined based on environmental factors and it remains unclear whether recent colonisation history can influence community assemblages, and thus, whether this should be accounted for in ecological studies.
The archipelago of Svalbard lies in the European High Arctic to the north of Norway. The invertebrate fauna of this island group is amongst the most studied in the Arctic, possibly representing the most complete invertebrate inventory in the Arctic (Hodkinson 2013) . Amongst the earliest scientific reports of the terrestrial invertebrates of Svalbard are the papers of Boheman (1865) and Holmgren (1869) . Elton (1923,1928) expanded the knowledge of these communities but the majority of publications have been produced during the last 50 years. While the climate is typically High Arctic with characteristic low annual air temperatures, over 1000 species of terrestrial or freshwater invertebrate have been recorded in the archipelago, including over 800 species of Tardigrada, Arachnida, Collembola, Insecta, and Crustacea (Coulson and Refseth 2004; Coulson et al. 2014a ) Yet, these reports are mainly based on studies from the western parts of the principal island, Spitsbergen, and only scattered studies are to date available from elsewhere in the archipelago (Coulson et al. 2014a) .
Edgeøya is the third largest island in the archipelago and forms the main land area in the South East Svalbard nature reserve, an area expected to become an Arctic environmental reference region (Norwegian White Paper 22, 2008 -2009 . Nonetheless, knowledge on how, or why, to conserve this area is based largely on vegetation surveys and there have been few reports concerning the terrestrial invertebrate fauna of the island with the exceptions of descriptions of the occurrence of testate amoebae (Beyens et al. 1986 ), Tardigrada (Maucci 1996; Zawierucha et al. 2013) , and diatoms (Beyens and De Bock 1989) .
Despite its complex glacial history (Ingólfsson and Landvik 2013) , it is generally accepted that the current invertebrate fauna of Svalbard in general, and Edgeøya in particular, assembled following the main ice retreat after LGM (Coulson et al. 2014a ). This follows the general dispersal patterns to Svalbard described for plant species and inferred for invertebrates (Alsos et al. 2007; Eidesen et al. 2013) . Based on collembolan communities, Svalbard has been described to consist of three distinct biogeographical units: a north Atlantic unit, a Holarctic unit, and a third unit shared with the area to the east of the Ural Mountains up to the Beringian strait and stretching over the ice-free Siberian extension during the LGM (Ávila-Jiménez and . The link between the eastern Palaearctic regions has been repeatedly associated with the Siberian branch of the transpolar drift as dispersal route to the eastern coastline of Svalbard (Alsos et al. 2007; . Svalbard hence represents a key location on the boundary between the Palaearctic and Nearctic faunas Coulson et al. 2014a) , with Edgeøya located at the eastern end of the boundary. Thus, this archipelago is directly influenced from the west through dispersal routes following main Atlantic air and water currents, and from the east mainly following the Siberian branch of the transpolar drift (Haugan 1999; Johansen 1999; Alsos et al. 2007; , where sea ice pressure over winter can potentially push driftwood well above the tide line.
The influence of dispersal routes can be comparatively inferred by analysing diversity data from Svalbard against distribution data from other Arctic locations; however, whether these influences can be identified at the community level at the landscape scale, and therefore, whether relatively small-scale studies are relevant to infer larger biogeographical patterns, remains unclear. Hence to understand the ecology and colonisation history of Svalbard studies from the eastern regions such as Edgeøya are required to complement the knowledge of the western coasts.
Here, we test whether large-scale biogeographical patterns can be observed at the short landscape scale (few km). To this end, we analysed biodiversity and distribution patterns of selected groups of invertebrates from different terrestrial locations within the island of Edgeøya. Several species not previously recorded from Svalbard were collected and which display a predominantly Palaearctic distribution. With the exception of the Rotifera and Araneae (these groups were not collected from the west coast due to logistical difficulties), our results showed a clear east-to-west distribution pattern, suggesting that main pan-Arctic dispersal routes can be identified even at the landscape level. Consequently, main dispersal routes and colonisation history must be taken into account when using community composition as an ecological parameter even at relatively geographic short scales.
Materials and methods

Local environment and glacial history
Svalbard is a remote archipelago in the European High Arctic approximately 800 km from the Norwegian mainland and 600 km from Greenland (Fig. 1a) . The island of Edgeøya comprises an area of c. 500 km 2 (Norwegian Polar Institute 2003) and lies in the east of the Svalbard archipelago at 77.8°N 22.6°E (Fig. 1a) . The island consists of a wide flat central plateau at an altitude of 250-350 m.a.s.l. with mountain peaks attaining altitudes of 450 to 500m (Fig. 1b) and is bisected east-west and north-south by a complex valley system. The vegetation of the plateau region is predominantly highest poppy fellmark while the valley floors, lying some 300m below the plateau, are characterised by moss tundra vegetation (Zonneveld et al. 2004) . Permanent ice covers approximately 40% of the island with ice covered the mountain summits and a large glaciated region lying along the south eastern coast.
Svalbard has a typical High Arctic climate. Annual mean air temperature is − 3.5 °C (Førland et al. 2011 ) while summer mean air temperature is + 5.2° dropping down to − 11.7°C in winter (Førland et al. 2011) . Soil surface temperatures, the overwintering habitat of the majority of the soil fauna, typically decline below 0 o C in September and remain frozen until thawing the subsequent June. During this period, soil surface temperatures can dip to below − 30 o C in locations without an insulating snow cover but are often in the range of − 5 to − 15 o C . Precipitation is low, with only 190 mm per year recorded at the airport in Longyearbyen (Norsk Meteorologiskinstitutt, eKlima.no), the principal settlement, the majority of which is snow. Warmer temperate waters and winds from the North Atlantic Drift arrive at Svalbard from the south-west and elevate temperatures along the western coastal margins (indicated by the arrows in Fig. 1a) . With its eastern margins influenced by the cold northerly Arctic ocean currents, temperatures on Edgeøya tend to be slightly colder than locations at similar latitudes on the west coast of Spitsbergen and present short summers with air temperatures typically positive from mid-May until late September (Fig. 2) (Przybylak et al. 2014) .
During the LGM, the Weichselian episode, the islands were largely covered by the Svalbard-Barents Sea ice sheet until approximately 10,000 years ago when the ice started to retreat (Landvik et al. 1998) . A recent reassessment of the ice dynamics in the Svalbard region suggests that the ice caps were far less static than previously believed and that areas of ice-free land were present in Svalbard throughout the LGM (Ingólfsson and Landvik 2013) . Nonetheless, these ice-free areas were ephemeral and none of them persisted throughout the entire glacial period. Even if ice-free areas could have persisted in the north west of the archipelago there is little suggestion that plant species have survived the LGM in situ during this period (Brochmann et al. 2003) (but see Westergaard et al. 2011) and there is no evidence of invertebrate refugia. Hence, current communities are 
Sampling sites
The six sampling sites were selected to represent the range of terrestrial habitats characteristic of the island, including polar semi-desert, mesic habitat, and moss-dominated wet habitats ( Fig. 3 ; Table 1 ). Soil samples were collected on July 14, 2009 from three localities on the west coast of Edgeøya: Kapp Lee, Diskobukta and Russebukta (Fig. 3a-c) . The remaining three locations, Blåbukta, Kapp Heuglin and Negerdalen (Fig. 3d-f ), were sampled on July 15, 2010. At each site 15 samples were collected. Each sample was approximately 10*10 cm (approximate wet weight 0.1-0.4 kg)'core' taken though the vegetation, litter, and upper soil layer. These samples were placed into self-seal plastic bags for transport back to the University Centre in Svalbard in Longyearben for extraction.
Invertebrate extraction and identification
Microarthropods were placed into Tullgren funnels (Burkard Scientific Ltd., Uxbridge, U.K.) at the University Centre in Svalbard (UNIS) in Longyearbyen within 24 h of sampling and extracted into 96% ethanol until the soil was completely dry.
For the Enchytraeidae, two samples from each site were maintained at 5 o C before shipping to Eötvös Loránd University, Budapest, Hungary where Enchytraeidae specimens were wet extracted in Baermann funnels (O'Connor 1962) and subsequently identified. Enchytraeids were first observed and measured alive and subsequently fixed in 70% ethanol. Some of the fixed specimens were stained with borax-carmine and then passed through an ethanol dehydration series (from 70% to absolute), mounted temporarily in clove oil and then permanently in Euparal between two coverslips. Hence the worms were observable from both sides. All the important morphological characters were recorded in vivo, drawn and photographed. The whole-mounted specimens were re-examined and photographed as well.
To facilitate identification, mesostigmatic mites were mounted on permanent (Hoyer's medium) and semi-permanent (lactic acid) slides and identified using the latest taxonomical literature (Gwiazdowicz et al. 2011a, b; Kolodochka and Gwiazdowicz 2014; Teodorowicz et al. 2014) . Collembola and oribatid mites were identified to species by morphological taxonomic techniques following (Fjellberg 1998 (Fjellberg , 2007 (Collembola) and (Norton and Behan-Pelletier 2009) and (Schatz and Fischer 2011) (Oribatida) .
Chironomidae (Diptera) larvae were dissected and tissue samples of all morphotypes from all localities (total n = 39) were submitted to the Canadian Centre for DNA Barcoding (CCDB) as part of the Norwegian Barcode of Life project (NorBOL). Barcoding, based on the partial sequencing of the cytochrome c oxidase subunit 1 (COI) gene, is commonly used to identify immature life stages of holometabolous insects (Stur and Ekrem 2011) by comparing their genetic sequences against a reference library. In our case, we could match larval DNA barcodes with those of adults identified by ourselves. Even in cases when a match is not found in the reference library, DNA barcodes do still provide important molecular diagnostic characters useful to separate the unidentified immature specimen from other known taxa in the barcode reference database. DNA was extracted following standard protocols at CCDB (Ivanova et al. 2006) and the 648 bp barcode fragment of the COI gene was amplified using the primer sets LCO1490/HCO2198 (Folmer et al. 1994) or the cocktail C_LepFolF/C_LepFolR (Hernández-Triana et al. 2014 ). Subsequently, the PCR products were subjected to bi-directional Sanger sequencing. DNA barcodes, metadata for all vouchers and GenBank accession numbers are available from the dataset DS-CHEDGE in the Barcode of Life Data Systems (BOLD, www.bolds ystem s.org, dx.doi.org/10.5883/DS-CHEDGE). Selected specimens were macerated in 10% KOH and slide mounted in Euparal for morphological confirmation. Adult chironomids in the barcode reference library were identified using the relevant taxonomic literature (Saether 1975 (Saether , 1990 (Saether , 1995 (Saether , 2004 Ferrington and Saether 2011) .
For the study of rotifers, mosses were allowed to air-dry and shipped to Antwerp University, Belgium, where subsamples of each moss were rehydrated in a Petri dish by adding distilled water; after 1 h. animals were sorted from the samples and examined using a Leitz Orthoplan microscope. Scanning electron microscopy of the rotifer trophi was performed with a Philips 515 operated at 20 kV, after dissolving tissues in dilute NaOCl (De Smet 1998). The major works used for the identification of bdelloids are Donner (1965) and Kutikova (2005) , and for monogononts Koste (1978) , Segers (1995) and De Smet and Pourriot (1998) . The taxonomy and nomenclature of the rotifers follows Jersabek et al. (2015) .
Sample storage and data availability
The identified material is deposited at Poznan University of Life Sciences, Department of Forest Pathology, Wojska Table 1 
Environmental variables
Habitat descriptions were collected in situ and detailed in Table 1 . In addition, the total cover of mosses, lichens and herbs were quantified in situ and used to estimate the influence of habitat type on invertebrate distributions. Detailed temperature records from different parts of the island are not available, but only expected to differ significantly at very small scales. The 15 samples taken from each site were collected on a variety of aspects and vegetation types to cover as much micro-variability as possible in temperature patterns.
Statistical analysis
Species number (S) and Shannon Diversity Index (H) were calculated from presence/absence data using the algorithms included in the R package vegan (Oksanen et al. 2007 ). The presence of geographical differences in species distribution were assessed only for those groups for which data were available from all the sampling sites (Online Resource 1) using hierarchical clustering based on Bray Curtis dissimilarities and presence/absence data using R (R Development Team 2014). The number of meaningful clusters was identified using a screeplot built using the basics algorithms included in R. The clustering observed can be explained by habitat characteristics using canonical correspondence analysis including species presence/absence data and habitat description data (Table 1) in the R package MASS (Venables and Ripley 2013). Comparisons between collembolan assemblages from the different parts of Edgeøya and other High Arctic islands was undertaken using hierarchical clustering based on Bray Curtis dissimilarities and presence/ absence data. Collembolan distribution from other Arctic islands was extracted from Babenko and Fjellberg (2006) . Canonical correspondence analysis was conducted to assess the influence of habitat variability on the observed distribution of collembolan.
Results
Overall distribution data
A total of 140 invertebrate species from 69 different genera (Online Resource 1), including Rotifera, Enchytraeidae, Mesostigmata, Oribatida, Araneae, Collembola and Insecta were identified. Of these, 16 were new records to Svalbard (four Rotifera, three Enchytraeidae, two Mesostigmata, two Collembola, and five Diptera) ( Table 2) . Differences among sites in the number of species and Shannon's diversity index are shown in Fig. 4 . Shannon Species Diversity Index was approximately constant across all sampling sites, although the number of species found in the west coast nearly doubled that of the east coast (Fig. 4) . Figure 5a highlights the differences in species distribution among sites based on Bray Curtis dissimilarities including a canonical correspondence analysis biplot showing sites and habitat variables. According to the canonical correspondence analysis, up to 35.5% of the variability observed is not accounted by environmental variables.
Rotifera
A total of 32 Rotifera species (27 Bdelloidea and 5 Monogononta) were collected from the easternmost sites of Edgeøya. These sites presented similar number of species (20, 13 and 20 for Kapp Heuglin, Blåbukta and Negerdalen, respectively) and Shannon's Diversity Index (2.9, 2.5 and 2.9 for Kapp Heuglin, Blåbukta and Negerdalen, respectively).
Habrotrocha solida Donner, 1949 , Macrotrachela quadricornifera vanoyei Schepens, 1954 , Pleuretra humerosa (Murray, 1905) , and Encentrum sp. nov. are new records for Svalbard (Table 2) , whereas the others are already reported from other regions of the archipelago (Online Resource 1). 
Acari
From the 33 species of mites found (Online Resource 1), 12 belonged to the Mesostigmata, including the new records to Svalbard Neoseiulus ellesmerei (Chant & Hansell, 1971) and Saprosecans baloghi Karg, 1964 found only on the west coast of Edgeøya. The remaining species were Oribatida. None of the oribatid mite species were new records to Svalbard. The Acari displayed greater species diversity on the west coast than the east coast. Eleven species of Mesostigmata were collected from the west coast of which five were restricted to these west coast sites, while only seven species were observed on the east coast. Only one species, Arctoseius multidentatus Evans, 1955, was collected from all sampling sites and only one species, Arctoseius tschernovi Makarova, 2000, was restricted to the east coast. The Oribatidae displayed a similar pattern to the Mesostigmata. Only one species (Diapterobates notatus (Thorell, 1871)) was collected from all six sampling locations and of the eighteen species identified, 12 were seen on the west coast (three only on this coast) and nine at the east coast sites (six only from the east coast sites) (Online Resource 1).
Araneae
Four species of linyphiid spider were collected from the three locations on the west coast surveyed in 2009 (Online Resource 1); Erigone psychrophila Thorell, 1871 at one site (Diskobukta), E. arctica palearctica (White, 1852) two sites, Collinsia spetsbergensis (Thorell, 1871) two sites, and Hilaria glacialis (Thorell, 1871) from only Kapp Lee. 
Collembola
A total of 38 collembolan species occurred in samples taken in the 2009 and 2010 surveys; two of them were new records to Svalbard: Folsomia ciliata Babenko & Bulavintsev, 1993 and Pseudanurophorus psammophilus (Potapov & Stebaeva, 2002 ) (both found only on the west coast of Edgeøya) (Table 2, Online Resource 1). The communities between the two coasts differed markedly. Of the 39 species identified in total, 38 were observed on the west coast while only 24 were sampled from the east coast sites. Only one species was restricted to one coast, Lepidocyrtus lignorum (Fabricius, 1775) observed at Negerdalen on the east coast. Seven species (18%) were seen at all six sampling sites.
Chironomidae (Diptera, Insecta)
A total of ten species of Chironomidae were found in the samples belonging to four different genera, five of which were new records for Svalbard and four undescribed species (Table 2, Online Resource 1). These genera are all of the subfamily Orthocladiinae and are known to have terrestrial representatives. The immature stages of many terrestrial Chironomidae are poorly known and often have reduced morphological diagnostic features, which makes them difficult to discriminate. The chironomid larvae collected at Edgeøya were DNA barcoded and associated with identified adults from Svalbard and/or other Arctic regions, particularly northern Canada. The larvae are therefore identified to species-level even if not always linked to formally described species. Most species appear to be fairly widely distributed in the Arctic, except for Smittia sp. 1ES, which is so far only documented from Svalbard. The following taxa are recorded (provisional names with identifiers initials are used for taxa that could not be matched with formally described species): Allocladius sp. 1ES, Limnophyes pumilio (Holmgren, 1869) , Metriocnemus brusti Saether, 1989 , Metriocnemus ursinus (Holmgren, 1869 , Metriocnemus sp. 1ES, Smittia brevipennis (Boheman, 1856) , Smittia extrema (Holmgren, 1869) , Smittia sp. 1ES, Smittia sp. 6ES, Smittia sp. 28ES.
Discussion
This report comprises the most complete description of the invertebrate fauna of the eastern region of Svalbard to date. This examination is used to expand the understanding of the ecology of Svalbard but also to examine whether there are differences in the invertebrate distribution between the western and eastern regions of Svalbard and whether these differences can be partly, or wholly, explained by colonisation process subsequent to the retreat of the ice at the end of the last glacial maximum. Our results show that a relatively small-scale study, in this case at the scale of an island, is sufficient to infer larger biogeographical patterns, as the disparities between the east and the west communities observed here cannot be obviously explained by habitat differences alone.
Out of the 140 invertebrate species found in Edgeøya, 16 (11%) were new records for Svalbard. Of the taxa that were sampled from both coasts, eight species of the new species for Svalbard occurred exclusively from the east coast of Edgeøya, one only from the west coast and four from both coasts; Online Resource 1). Those species have never been reported before from western locations in spite of the extensive literature amounting to over 650 articles (Coulson 2007; Coulson et al. 2014a ).
The invertebrate fauna of Edgeøya
The 16 new species records come from a limited sampling effort indicating that the Svalbard invertebrate inventory is very far from being complete (Hodkinson 2013; Coulson et al. 2014a ). The use of additional sampling methodologies such as pitfall traps, sticky traps or water traps for highly mobile and flying invertebrates, are needed to obtain a more complete picture on the invertebrate fauna of Edgeøya. In addition, the use of innovative DNA techniques (Ekrem et al. 2018; Søli et al. 2018 ) along with integrative approaches (Kaczmarek et al. 2018 ) and planned monitoring campaigns (Gillespie et al. 2018 ) are required to fully documented biodiversity in the Arctic.
Zero observations, that is the lack of a species observation despite surveying, is a problem that often bedevils biodiversity studies. To some extent this is also the case with this study. It is not possible to state conclusively that the species collected from Edgeøya, and that represent new species records for Svalbard, do not occur along in the western margins. However, there has been considerable sampling effort along the west coast, particularly around Isfjord (Longyearbyen and Barentsburg) and Kongsfjord (Ny-Ålesund). From these studies, projects and campaigns a large number of articles have arisen (Coulson et al. 2014a; Gillespie et al. 2016; Luoto et al. 2016; Kolicka 2017; Zawierucha et al. 2018) . It is curious then that with limited sampling undertaken during this project that such a large percent of the species identified were new records if these species do indeed occur in habitats in the west of the archipelago. We conclude that the majority of these new species records represent species that have not yet expanded their ranges along the better-surveyed western regions.
3
Rotifera A total of 68 bdelloid and 134 monogonont species have been reported from Svalbard (Kaya et al. 2010; Coulson et al. 2014a ). The 27 bdelloids and 5 monogononts reported from this study from Edgeøya represent 40 and 4%, respectively, of the known Svalbard diversity. This preponderance of bdelloids is in accordance with the few data on terrestrial mosses from Svalbard (Bryce 1897 (Bryce , 1966 Murray 1908; Summerhayes and Elton 1923; Kaya et al. 2010 ) and the general observation (e.g. Fontaneto and De Smet 2015) that monogononts are mostly present in truly aquatic habitats (i.e., water bodies), whereas bdelloids predominantly inhabit limno-terrestial habitats (i.e. mosses, lichens and soil). All the identified species have a wide-spread, or cosmopolitan, distribution with the exception of M. quadricornifera vanoyei which is only known from the Belgian coastal dune area and Encentrum sp. nov. No sampling for rotifers was done at the west coast of Edgeøya during this study. However, the bdelloid species diversity from the Edgeøya east coast sites (27 species) was distinctly less than observed from the southern coastal region of Isfjorden (on the west coast of Spitsbergen) where Kaya et al. (2010) reported 68 species.
Enchytraeidae
Care must be taken in interpreting this species list. Potentially, these differences observed here could be due species specific tolerance to the stresses involved during transportation and the period before extraction. Nonetheless, of the 11 enchytraeid species found, three were new records to Svalbard. Cernosvitoviella cf. pusilla Nurminen, 1973 has a mainly Eastern Palaearctic distribution and has been described from springs in the South-East Alps (Stoch et al 2011) . Mesenchytraeus melanocephalus has been described from Siberian Tundra (Christensen & Dózsa-Farkas, 1999) and Alaska (Dózka-Farkas and Christensen 2002) . The species Mesenchytraeus sp. is a species new for science to be described from Alaska and the location in Edgeøya (Dózsa-Farkas, unpublished) . Marionina aporus Stephenson, 1925 has been described first from Spitsbergen (Stephenson 1925) , later from Wrangel Island (Christensen and Dózsa-Farkas 1999) and now from Edgeøya.
Mesostigmata
Very conspicuous differences were observed between locations especially when comparing the western and eastern parts of the island. Neoseiulus ellesmerei (Chant & Hansell, 1971 ) has been previously recorded from the Northern Canada (Kolodochka and Gwiazdowicz 2014) . Three female N. ellesmerei occurred at Russebukta. Our samples also contained individuals belonging to the rare species Saprosecans baloghi Karg, 1964 , a new record to Svalbard and otherwise only known from few locations in central Europe (Karg 1993) .
All the mesostigmatic mites reported here have been previously described from other North Palearctic locations. Zercon solenites has been previously collected from Cassiope heaths and fell-fields in Greenland (Gwiazdowicz et al. 2011a) . Zercon forsslundi is widely distributed and has been described from moss, humus and litter of coniferous forest in North of Europe and also in Latvia and Lithuania . On the other hand, A. oudemansi is only known from the Svalbard archipelago (Coulson et al. 2014b; Teodorowicz et al. 2014) . Several species present widespread distributions throughout the High Arctic for example A. haarlovi Lindquist, 1963, A. multidentatus and A. weberi , are found in the Svalbard archipelago and other Palaearctic and Nearctic locations including Northern Canada and Northern Russia Gwiazdowicz et al. 2011a, b) while A. tschernovi is only previously known from cold High Arctic locations with sparse vegetation cover, such as Nordaustlandet (north Svalbard) .
Two female Dermanyssus hirundinis (Hermann, 1804) were found in Blåbukta. This is mainly a parasitic species particularly found in birds nests on Spitsbergen and previously identified as free-living facultative parasite (Gwiazdowicz et al. 2012; Böcher 2015) .
Oribatida
Most of the oribatids are cosmopolitan with only a few Arctic species (Svalbardia paludicola Thor, 1930 , Ceratozetes spitsbergensis Thor, 1934 and Oribatella artica Thor, 1930 and Arctic/Alpine species (Camisia foveolata Hammer, 1955 , Mycobates sarekensis (Trägårdh, 1910 and Diapterobates notatus (Thorell, 1871) .
Araneae
A total 14 species of linyphiid spider are recorded from Svalbard (Dahl et al. 2018) . The Edgeøya samples included only four species of the group. Despite that the Linyphidae are considered to be a generalist Arctic family, Dahl et al. (2018) showed that spider communities in Svalbard are patchy and vary greatly over both short landscape scales and season. The reduced diversity indicated from our sampling may be due to this patchy pattern and lack of comprehensive habitat sampling, season effects, or a genuine reduced spider biodiversity on Edgeøya. Erigone psychrophila Thorell, 1871 was observed at only one site (Diskobukta) although this species is reported as common at other regions in the Arctic, for example at Zackenberg on the east coast of Greenland where it was the most numerous spider collected (Høye and Forchhammer 2008) and as widespread on the west coast of Spitsbergen (Holm 1958) . Nonetheless, it formed less than 1% of the almost 3,000 individuals collected by Dahl et al. (2018) from a wide range of habitat types on the west coast.
Collembola
Svalbard Collembola are relatively well known (Coulson et al. 2014a ) with a total of 70 species recorded from the archipelago so far. Hence, the 40 collembolan species found on Edgeøya represent 57% of the known Svalbard diversity. The first of the two new species not previously described from Svalbard; F. ciliata is also known from central parts of the northern Palaearctic region including Novaya Zemlya and the Pechora River basin (Babenko et al. 2017 ) while the second, P. psammophilus was originally described from southern Siberia and still only known from the type locality in Asia (A Babenko pers comm.) and from a seashore meadow in Skjaervøy, northern Norway but believed to present a Palaearctic distribution.
Diptera
It is likely that there are a substantial number of chironomid species present on Edgeøya in addition to the ten species recorded here. The family Chironomidae is a frequent and species-rich group in freshwater habitats all over the Arctic. The family is the most species rich insect group in Svalbard with more than 70 recorded species Eidesen et al. 2013 ). Other Diptera families are likely also represented, including the Sciaridae that have soil-dwelling larvae. Other sampling strategies such as emergence traps, Malaise traps, netting, or floatation techniques probably would be more effective in catching a wider representation of Diptera.
Tardigrada
In addition to the previously described taxa, Zawierucha et al. (2013) examined the Tardigrada at the same sites as in this study and it is appropriate to comment on the results here. Thirteen species were identified in the study of which nine were only recovered from the east coast sites, two from the west coast and two were present on both coasts. Hence, within the restrictions of the study discussed previously, there is a clear distinction in the Tardigrada communities between the east and west coasts.
Biodiversity and dispersal in the Arctic
Stochastic processes linked to dispersal and establishment could be expected to show a west-to-east bias as a consequence of the influence of two clearly delimited dispersal routes (including the Siberian transpolar route and winds associated, and the north Atlantic influence in the west coast; Fig. 1 , Ávila-Jiménez and Coulson 2011). Using chironomid barcodes from across the northern Atlantic, Ekrem et al. (2018) observed that the Greenland fauna has affinities to both the western Palaearctic and the northern Nearctic. Moreover, that the eastern connexion to the Palaearctic is stronger than previously believed and speculate that this connexion may be the result of polar easterlies and the ability of chironomids to disperse as aerial plankton (Ekrem et al. 2018) . A community analysis of the invertebrates sampled reveals a clear east/west difference in species distribution (Fig. 5a ) which to a large extent cannot be explained by habitat differences. These differences seem to be more obvious in groups such as mesostigmatid mites where the new species described had either a general Nearctic distribution (for those found in the west coast of Edgeøya) or eastern Palearctic distribution (for those found in eastern locations) supporting the hypothesis of an east/west bias. All the Collembola found in Edgeøya as new records for Svalbard are generally found in the eastern Palaearctic and are probably absent or rare from other Arctic areas. In fact, when collembolan assemblages from different locations from Edgeøya are analysed in the context of their distribution throughout High Arctic islands two locations, Kapp Lee (KL) and Russebukta (RS), cluster together with "Svalbard" assemblages, whilst the communities found in the other Edgeøya locations show distribution patterns similar to those of species found in the eastern High Arctic islands north of Siberia (Fig. 5d ). This pattern is also seen in the enchytraeids where two out of the three species new to Svalbard described from Edgeøya show mainly eastern Palaearctic/Beringian distributions. By contrast, the highly stress-resistant rotifers are mainly cosmopolitan species. The effect of nutrient input from birdcliffs has been demonstrated to effect the invertebrate fauna (Zmudczyńska et al. 2012; Zmudczyńska-Skarbek et al. 2015) . However, in this study, none of the sampling localities lie in close proximity to birdcliffs and habitat variables cannot explain up to 35.5% of the differences among sites. Thus, whilst habitat type is shown to be essential to define soil invertebrate assemblages, these results highlight the need to correct, or allow for, for dispersal patterns and other historical factors shaping species distribution, even when studying ecological patterns at relatively short scales.
In conclusion, comprehensive community descriptions are essential to understand the mechanisms underlying the origin of biodiversity and species distribution to predict potential ecological shifts. This is specially valid for rapidly changing Arctic environments such as the Svalbard archipelago where mean annual air temperature has risen from − 9 °C in 1910 to − 3.5 °C in 2010 (Førland et al. 2011) .
Neutral and niche theory has fuelled heated arguments amongst ecologists for perhaps too long. Whilst both theories are accepted by many in a synergistic consensus, the debate continues on whether it is one factor (dispersal), or the other (habitat), that is the main driving force behind biological diversity. In this High Arctic, scenario neither niche theory nor neutral theory appeared to be strong enough on their own to explain invertebrate distribution. While habitat is certainly an important determinant of species distribution, our results support for the prominence of dispersal even at such relatively short scales as a factor which should, at least, not be ignored.
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